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Ameleratlm measurenmntsip gust~air havebeen accumulated
overa periodof yeexs in order to determinethe loadsto which
airplanesmay be aubJected.Most of these data have been obtalmd
with the V-G mmrders that have been Installedin Army,Navy,
and cmuumclal airplams. Theoreticalsttilesof the loadmria-
tiqn whilefl$ingthrou@ varioustypes of gusts hve i~lc’ated
that the “effective”gustvblocitleo,as obtainedfrom.the V-G
records,must be supplexxmtedby data on & wet gmdiehte. “
Consequently,.someteatshave‘beenmade on twoMf@anes, *he.
MewMn XBl&land the Aexxuica-, in gusty air to @n 8-
infomwtlon of the gradientsto be expected. Although * +~
of flylnghours in theseteets is men as oom#md with the .
V-G total,theywere suPficientto Indicatethat themcrittcal
gust gradientdependedupon airplanesize,a factorwhichhad
been givenno particularmnsideratlonat that tlxm. .

Thqomatical.studies’had ,aleiol*,c&i that en tiitional
factorpalled “dyndmlcoverstress”mightbe of Importancein the
designof ltitre pro$ectedairplanps.For these alrPhLWS it
appeared”that tlm rdationshlp%etweenwing period,-lag in lift~
and gust gradienttightbe such thatthe wings in gustswould
defleot.mnsi@embly more than for the case of a staticload of
the gem mago.it*. The hl@er &f Mmtione would nattilly be
acmupanled by hi@dr stresscis” in h-m of..the menibersof the
structure. :“” . “’“. .

*. ., ;
..I~@us. appbzu+~~“slrableto ocduct e~h&ts a laqpr

air&kes berthfor.“thd”@?pose of deteimlnlnggustgradlpntdl~
tance~and for detemlnlng *. exl.@encem,of the:k@mlc &e*
stmas ykMohthe:%Imoti:indTc?tqa...~ Appy: Mr.”. COrPEI agreed
to mopeqate’in-this.pk~ct ‘b~c@.lc@ng .su$table”equipwxk to

~ ..+#-d:.ti ~~- ~p: ~15::bzq.. “ . .:.. .
. . .. . . r

... . “ . ...
. . . . .

. . .
I ,+ ..-.

. ...4... “..1.:”””.-.
. . . . .., ? .,

..- . . . . “ .: .-- .. .~1m””.. .. . . . . .
:. ...;:. , . . ,: :.

. . . .. :.’.. -*. . .1. . . # . . . .~-......

.s -. .
. .

. . . ::. . . . ,1 ..’ . . .. . . -~..
.. . . . .. :,...: “.

.. ..ml... ..

I
-.

l— -— -.. —.— -



2
.....!-.,.....- -. .,&... . .,’ ..::.:.:,~.:.‘h

...?...:’...... ...

mls reportpresetisWi?JZ%.a*”sfl:WleEle
mveratotalofab otrt70flyin$ lunm sonthis
Ma-xmnts wezw made underauthorWy -a
in ~tober 1938. -

Acknolfleafplmts Sp9
madethese t9BtS possible

::

for
The

Sgt● A, Cattarluefor

..i. v ..- -,
. . . . . . . .

teErtBWhich
alrpl.am● These
by the Air corps

. .

auO to *mbers of the Air .G5rpB. wti

ad in particular tc? BkL@r c. v. Haynes
thdlrco~mtlon;

AIRPLAmAm) Imlmmm!s
. . . . . . . ..4.A..a J.- . . . .. . .

Alrplam.-T& “=5 bomber (f lg. 1) Is.tit~+@&&d’.e*ept
Me fabrl+coveredportionof $h4 wing @ of the.-~ dphr;~
W* W of t~ c@Edxuction,.the l%ar sparI?e$ilgirtrM@!lt
the front SW stqrt back..All ~ and t)ii1s.carrl~d%lth%ii
wlms. ,theR8S tahksbeinulocatedas shownin flti 2. ..’.$;”’

Figure~ ~so s%ws the estl&ed dead+l@t distrib~lon (tankel’
full),includingboth the digrtrlbutedas well na the”ccncenthateU--
WeightitemB, The wing stmctural‘dead+ mightdlstrilnit+bn*
been adjustedso thatthe total integratedwslghtiE equalto
8,0w pOUIld19.Otherpcrti~rrtdimensionsof the airpl+e.are ‘ .“”
liolalIn table 1, .

. .
IMuminstrumnte.-The follo@~ standardN. A. C.A. ~

@OtO@’E@iC~ F9CO~” fIISt~ZltS WSrS used id th9S0 t9StS: .
. .

(1) Al~d rec~er l~ated In the nose’of the
- airplaneand conmcted to a Bwlvell@ pitot
head 12 feet forukrdof the noes. (Seefig.:1.)

(2) Accelerometer mountedon the catwalkin the -.,.
bonibbay near the centerof gravity. “

(3) AccelezWmter mountedin th & 29 fwt.1 i~h
out‘-fromthe airplanecenter line. - ‘ . .

(4) Controlpositionrecorderson the aileron@
‘elevator.~Theee i*rummts w9* Wwilmlnly

,. .. to @u@d E&in8t c6n4’u&ionof * “acmelerati’bne
~and accelerat36n&thattightbe due to control.
medpulaticg. . “

,.
.. . .%. .

In addltlonto the abovej E D. V. L. optogra~ mountedrigidlyin
thS t- ~ tUrri9tV8S used. This Instrumnt was equippedwith
two telephotolenseswhich zwcorded photographicallythe deflection
of time >sndlepower llghtsmountedalongthe rear spar. The
Installatlcm1s shownM agralmaticallyIn figure 3.

---
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.-hur H.”A. C. A. - fow D. V. L.“amstoh
swmwuwd. The B. AoC. AoSMWSmme

. ... . .. .Oc E’a.$.zrtexmltte mtdrlvetrw aIxlhaa aga851en@har loom. ,
while,- D. ‘V.L. “-s ~-a””otilnuounT&lve&. a ~,.. .,, ..
l.O1i@hof2001i. TiwH.A.c.A.~s wzw lcwtedccltbtop
ohomlm@er of* frrx&eparat etatl~qfeetll~ed
39 feet91nohMl out fiwatheoenta lllM’oft&alrplaIs. T@w .
13kittOlUllR3~8~tC3wEitth0 W.ngrouta mlatt.hetiof
tbeouter~ tank. The D. V. L.@qgmEJWrelookted om~
~IW-=SbOIOWthOm.A.C. A.sMMadlall@MPom?e
pxmkmleloaistdk)llitkmlddle ofJthelrref3pYw’ebaye.
ThO~swOZw xmnteQinpalrsat eaohutationandallqf
tlwgafgm,wlththeexueptionof thatwoon tlwrootohcmd
mmber, were muntd on amm. The t3t~ boathw
am fJholmin flgureEi3anQ4. ~ - “

All inetrumntaWre ‘aymzhronlzedby a timerconwmtedinto
theClroult. The timinglntbrvolwag 2.28 t38md3 for all the
Instruments exoept the H. A. C. A. -S whloh wem operated
amo.em~ 6.84 semxMo. . -

hre”.

.“}
-

Ii : “*3: ““‘Leu4@0nl@0rwfrlde9*ti--ell, M/2 “ 28
-,

3 IzM=38 . IAI@W,

4 =2-38 Iagley,

5 12+=38 IAZUSW,

BoxMzlg,~, 10+4 p
. .

MExuell,hulglay 7 0

Kltt@lE@k,Lang@ 2 0

Am?u’iuo, Tex. lo-3/h o

6 1.2-16+8 Am8AUo, Bkroh ~ield, Cal. 7-1/4 2b

7 laQl+8 Z&oh, Ehmf.lton 3+4 o
..

WO 8tmdn MS In6tamd on tale flight. ““
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Although” thetotal nuuiberofflylng Imursis gumklloqmrsdto
the tubal flown,ft Inohdes a st=toh of the roughmt f’-
thatthis peu’’timlEurairplamhadelmountemdto date. Thla
stretohof:”rbu@ralroccurdldu+g fll@t Ho. 8 whileprooeedtng
in a southerti dtremt$cm at about 8,500feetbetweenPEUEWna .
SM Mt. Wfl-j.Cd. TIM gustlmss was epp@eptly mm to .
BBOh811iC181atmxI@wrlo turbulmoeoausedby _ MOWIW 80ZWeS

~ * muntalntope. An examinationofthe fllghtnotesforall ~
theflimta * (exoe@ for scumof the aooelemtiomem-
in f21ghtl whereth3airplam was flounthrou ghthe~ofa
mmber of cmmlus olouds)reveelsthatthereoordsdameleratlone
mm dm to mwhanlml turbulenceenoouutereduhllerlylngWrou@
paseesintheRoolwMouutalnsor whileflylngovermountalnoue
Oouutqy. -

H dmlng a IKLFMoularfll@t It appeared lllmlythat
ameleratlcm Imremnts of over S1/4g would be exwuntored, I&
~S vere turned on mxtiltherou@m8EIdied down. Thus,
dtrlnganyOM fllghta nudberof rune at differentalrplsne
wel@te aM altitwleswem obtainedSCQBof whichdid not yield”
pcmttoul.a?lylar@ aooelsl%l.ticxls. Theserunswe= mverthelees
evaluated;however, for thla~um it is onlymoeasary to
referpm’’tlouledyto the resultsobtalmd In tk fliglrts@van
in the tablehelm. m ot@ws am CadttedmainlyMxnlse *
cxldblnatlmof drpkne l&@lt * the smallaooeleratlone “
emouuteredwe~ smplyGommd by thoeethat were izmlded.
Their caniemlonohangesnom of the GomlusiaM and tklr
lnoluelcm would only retit In a maesof mdlstlngulshable
pointsclusteredaroumlw Orlgtn.

B’li#ltye. RunNo. Estlm3ted ~..

;-

2 6 50,0CK) hlrly severeaooeleratlone

6 1 60,0CU3
8. 4 . 52,m - Emwe aooeleratiom -

9 1 &5,000 Greatestweight

1
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Alt40u@tb aotw.emtlale O1&UUkZWd-tifWBItE6dL9m
mode2’ateldthreqpot to2.ti8.’they areinolMedmila4.. beoliuee-tlmllBl@te,akthe *W at * nmmm Omdderabw. .
diffemrdnUn%be UeilalX,ooo tio”~,pOO---- Imtm”--”-”

f
434yflf@t (mo.5)in uhioh#ef’ullgroeswei#ltof over
6g,ooopCnanlBwaE!equa143d,tbeairwaaperfeotly~-
= reLxMa lmretakn, “

MEmm ArmRmJI m”’
. .

.

h evaluatingtheXwocnaato obtain gustVelooit*ead
@ @’adti*e,- followingmethodwas Umd: Foreaoh
oentem-ofmvity aoceleruwter remrd (rou@ly 20 feetof
film)allpeake,Indicatingaooebmbicuu of approximately
0.2g or over,were-read.TIXmeValws of aooel.eratlonWm
then mnwerted to effectiveguetveloooties,Ue, fmu the
eq~ian

ue=+l!
pzdv

(1)

wherp Lm la aooelerathnImm3mnt frcm1 g.

W, estinv3tedweigktat t- of run.

s, Ving area, equam feet.

p, maas densityof air at Elltitw.

m,.ellopeof ltrtmlrm, takm ae 4.76.

V, trw air speed,feetper seed.

The evaluatlcm of W moomh in this mammr yielded560
effeotivegustvelooitlesrangingfrom1.7to 17.5feetper
8eoanl.!lheeegueteandthenmberin tbvarioue~eI
am Emmmriti in tablsII.

Of * abovp gusts,only ill, howwer, tmm usablefor
&temMng thegu8t gradient.distaMeandthetrw gust
velooltlea.The oriterionwed in mleotingthe guststo
-be OYaluateafor”&cadiolxtdistameWae (1)that*
aooeleratlonIn3O.15gor over- “(I?)that the aooeleration

peak be Isemdiatel.y pmoededby a reasonablysbeadyfll@t
portim (1.e.,1 g m9ti@g) & at leaw 2 Em30Ma“mmltim
vhioh,at * opeedathatt& H5 uowlly flies,00rm6pomlo
towohordlongtha. Sam ewh prooedum is required

..
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it la lmQu~@ Olildmte”.the OfYOoto of azwpv?oua
azmlmtlmwo ftha~altlla aooelsratial~

4hua,’mmy bftM&ypr leaheabomxbOmd Uuriag

fM#It8c mi7umirtbeu2edb&MiuiaP tbeabove oriterianwwnpt”
* Vitk . .

megmalemta.mwnoe E in~oitbeg uztre?iohes’a ..
adlnlatvalww’azdetel’mimdbymlti- *t*
ekpstng frm tb Ztartto * peak of tlw aocmlemtlczl by
thetruair Opeedasdbtaimdfrum the~reoord.
TMmmtlml 6tMies (rafenwmee 1 ~ 2) indioatethatamh
a ~dulw 10 $UetIfledeime fQrtk gustsexwoUUkl’adin
tbel?Ltmoe’@mt?.legrwexTkaeu13~ly awhthattkm
10 llttb if ally* between-thepo$ntof ~ aooele+ : “
eltlond“ thatd IMihuUlgu#tVK?MCII*.

. .

Th3 trw guztWlooitsestkt am aascmiated titp tmze ‘

aooelerstlonzwere@taimd by f&ividing tlyi.effectivegust ‘
mlooitiesof equation1 by the %llaviatin$’faotor

........ .---.-. 4.”- “-”-“- - “- “ “ “--”
m.., .; . .

IJHm
G

whom YSAX3la givm by

A

ag

H,

b,

ti B,

diatame

. . . . . .

(a]

theoreticalfaotoragivenin refes 2.

fzwned@ ofgu&tto pointatwhioh
aooeleratlais oaqded, ohord&n@he ,

.. .

~ llietame, feet: “

* 2P=, feet.”
..

. . . . . .

q, irueaooeleratian.
4!4+tb aooeleratbn Cu!qmtedh tb usual aharp-

* X --1~ f’a a met mlooity equal to
tlMmximlnu of theguetforwhioh *.-18
MmmlneQ. “ . ... “..

.“

m faotor us thllsOcmmots.forthepcoportionofthe guzt””
mlcmtty that la aoquiretl by theairplam in t?wereingtM
gmdieat~diatanoeHo ‘lbetrw gur3tmlooitleg,evaluated
inthis-~r,arezlaouninfl~”~ plotte@a@asttlM “I -

. .
.. . ----- --- . ------------ .. . -- .:.- . . . . .“

.:-. , . .- r).. . . . . . .,, .. .

.
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!l!kpseikvalwmoheaohoflb~. V. L.stralnWEaxiZ
on the opto~ph were,withfeqexoeptlms,readod.yat the
tms WhlohObvlouelyOorrespomdbato Slnm.arpaks al w
mntwn+d~vity aooelexwxmterzwmrd atwhloheffeotlvegwst
veloaitleswereobtaimd. Th .wmtqtiqnof ~ stressezd~ .
defleotkulmasummntS with“aooelercitiohde. shosn+j.fi@n’eo6
to 17. F@mo 6 shows~ nmxmred deizeationof:thetipll@
withaooele=tl~ at thealrplamcenterfor two differental-
@.anewei@ts *f@ures7snd8show -samefor-~
and Inm3rMats. In tbse figures,as well ae In thosewhlo?i
folkw, ltismoes-touael gasadshm slnoeltwasnot
possible to obtaina txwe zerosbmsa or zerodefldctlm reading.
ThIswas dwtotkfaot that the wlngmlstsupportitsown
wei@t which,as ~ be men frmnfl@re 2, iS considekbly
differentfrcnnthealrload’aotingover it. Figures9 to 11
showthe St~SS variationas moomled by the D. V. L. -S

that wem moumkedcm the outerdiagcaalwhilefigure12 shows
the stressvarlatlcmIntheupperohordrmauber. These results

-m am all tabn from flight8 m 4. Figures 13 to 15 m
Sllnllarmeamumm ntstakenat theouter*atSon forfli~t 2
mm 6. -..,

..
F5PEI 16.-17 @m the stkss variationmasured at

t~fi%nt adlreara fthetopohordmnbermmrtheroota
tbse Sam flights. NO reltibledn?essm~ IrtsWezw
obt~d on the dlagonnlmniberat tb rootbecauseof a
oa@etefallure ofone of the ~sanda~lalfallame
of the ather on bothofthefli@ts are the mmst severe
aoceleratioaswere emounteretl.The, It va# possi~ to
obtafn* the stmsees at the abeolutemax3mwnW mlnlmmu
aooelerationsthat wezw snoOumte*. Tls tite of _ of
Stl%UJS as ddamined h thiS~ wasonly@OpcnnMs pm.
squareinohper load .faotm. The st~ nmords for
thle sbxtlonan other fll@ts on whlohtlMw operated
m’m=lr ~oatid - ex+=mew low strmmw in tm
mmber that no betterveluethanthatgivenabovemuld be
obtaimd beoause the soatterlngof polmts was of the same
-r caf~tmle as themmsured tiremeso TMs _i-
al~ lm stressvarlatlcmw be dw ei~r to an werslse
YImiberat thie station,art~ a failureaf all of the expeoted
loadtopaes throu@themnfber. T%&aesbf E e~tito .
10,300,000and w,O#,~ poundsper srnum Woh wme audl

&l, &lpe&ive4; h the. W&atlom ‘
mamas . . ....: ,

. . .

. - --
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sevwmltlnB hlstoz5eear-af thzmaauma quantities

. . . .

.iRBq31m,, ..
The folloldngam .eetlmltesof *

qOUS ~timutbs SKY”Ix3-ma WX311:

Aooeleratiml (Q. g.) ● “. s ● ● .

-“ Aooelerqqvlng)- ..... ● .● ● s

‘Alrepeed . . . . . . .. . ...”..
.,

Mrplaneweiat ..’ . .. ..”. O..
Deflection(&r “ll@t) . . , .

DOfhC2tt~ (Id% li@t) “..d .

Ihiflootica (innerlight). . .““.,.
●

8tress(all D, V. L, gages). ● ●

StresEI(HJL.C.A..WS a du@

Stress(EA.C.A.-s m steel)

● **9 ~ m. p. h.

● m.. ~ peroeat

. -.i

The abovellmltsforwingdefleotlonand stremee ap@.ywhenall
reoordaarereadat peqkval-e or.at the synohronlzationmarks
wMre * oorreepohdenoe_ thevarlouerecords1s obvioue. “-
It ~ be -n fmn figure18, houever,that the eymhronlzation ‘

betweentlmr marks (every2,28 semds) for the D. V. L, gages “
- ezd for the optO@’aphrcoordamybe off w muoh ae.#1.15 t3eO~

Idlloatlng that lar&m? erpra. than thoee l@ted abovewould
exltiIn thetlm hleto@es. In theQase“oftheD. V. L. ti-
ga@s, * Poc& aynolu!’onl~tiaWae dlm principallyto the
uxmvenmnnl~ “oftm rotorswhich.-e tlm tar~ts thmu@
extensionehd%a azilwilvqraalJol@s...l’or* Optogmph *
ell@ttforearilaftmotlch!xt’th~wltho-s in the
Ohordwlm.foroeeUaa Imu#nto w, a.ladsof Eiynohl’’dzatlom.
In themocde. Iiouev@r; SX mat of * results@van In
this.mqjorteraobtalmdby read.lng* ‘varioueqmntltiesat
peakaVhlohdmlouelyq-w-,. - -ad w--wt!~
betwen tlmr marks18..bfSmiiLl~ ,,

..
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Althou@ the9eteatsinolUmdl!Lirtmtohcrfthe~m
alrthattlBxB+hadeHnmtemd, * mxlllmleffeotlmgUalt
v’elooitymasured m * 17.5feetpr ~. -S “Wlllwso
x~ c#thatllhlohhaabeennle-oal”o’v’eWH traao-

F
salxlabdutWO=tMrM & thatmammal on the(lll~r ahlpso

Seerefemzwe1.) Xt 3s m08e~, ~r, to polxrt oat that
theYallmBgiw3nSnr6feJ?emWl hmeaall msesteenocmee~
tively0~uf3ing thegro8auet@t artkairpkne. -a
QroMdum tithe preserrtoasewmldgiveamdllxlleffeotl-
gmrtveloo?.tyne~17 equal to * Imxllmu IIBasumd m * clipper
Elhlpa.An Sntezeat* Otmlmvatkxlin Oaotl(m With*
m8rlmm nBammd @* V131001tlesObtafmdto dateis thatthey
appeartodeozeaae wlthanlnoma5e inalrplam~. ~S
Yariaticmmbeatrmt- orit m9ybe Qu9totlwfaot that
tb maiber of flylnghoursforwhlohreoorQsam avallab+varlee
Inveme)ywith airplanealze●

“:.
~Plgure5 In oonJunotlanvlth tableIII -lodes that *

Mxrgmt zuudberof guateevaluatedfor gmdlent ditiarme aa well
88 the m4dnnau trm & velooityooourvlthfna dletiambof
l~to200feet, ad18tameall@tly nU31wthantWWlng SpaX1.
Revloua teatson theX14JManttheAelmUm C-= a-ee
appmr to MlioatethattheJMximm trw guetYelooitieoare
aaeoolaixilwithgradientdlataxma”altghtlykrer than* “;
reapeotivewingspene. Staoha xwsult1s partly In kplng wI-
* hypothesisadvanoedin refemnoa1 whlohgivestheresult
,thatthe~mguat velboi~variesae * ouberock”af*
graMantdi6tanoe,the lab- exbmxtbeingappmwdzmtel.y* o ‘“
am 88 the @Mlientdlstalme,“H. Inoraer toproduoe8falr4

lar~ nomml aooelemtlon, * guet should at leastenvelopthe
wholevlnguhiohwouldcallfor-a - dietama eqpalto
Orgmaterthauthevlngflpen.

An emelope of thepolntaof flgum 5 woultlglvaapprc@-
mata4 the varlatlon prediotetl in mfezwmoa luptoa gradient
U8tome alfghtly” greater than ths wing spaa, but beycd”that
- * t- ~looltie~ a- to” decre-. TMa varlatim
Im3ybeduetot& faotthatfelmrgwtsvereawaalablsfor
emlnationwlthI.ar@gmdlentUistanoeE,W It Is feltthat
thenDgLeotedpltohlnglwtlano?tha alrplamlsnE-17
=-IWO It la appamti that If an @plain IB at all
IstabM)it Ulu teldto pltoh Irlto * gust aM I%Mev’e Its
effeo%, * ~t & pNmh, of OomOe, -~ l)qth~
tM gmlleatdldmme Id.tb Um31mtof Sbabiuty.
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loel.-!41maa llnt3&mugmhaA *
flgurea Oinmatet batSntkr aa#30fa ooeJ.en3tlma .
mv’eradtw3wtnglmfleotlaaat eaohoft&mmsured poiuts
Ss pmportmlal to * aoqelez%lticm at tlw I@plane -r.
Slmethem .isnommmwu.u%ttm) anme-uf+ittaok Ohaaae

.

. aorom th mea EI&3”tb-SaW fora tdwm aooslemtkm,-
tb Soatim’lhg C&pantsIs greatertiiaaWeLt Mloated-in
* (mmlElslmOf R’ecmial. Theman llm , hows+er,.
ElhOdd,aommdlngto pFolMiMlity, mprealmt tb Oaee for
~- loadlrlg.

m *“= flgume Ia3 l’at@s d Ohaqp of Wing ddleotion
Ah Mad faotor, i. e. ~/Z!Q, are aO follxwa;

‘.Weight 52,060- @,O&l

Tlpll@t . . 8.5-=. 8.0

Middle13* 3.0In. 2.5

Im9r ll@t 1.0 ml. 1.0

TheVzilwefor In!?lght y2,000 19m the m mllahlebmauee
of thegreater~ of loadfaotarathatwaa revered.
A~ f= W wei@rtotitl~ aP tlwfli@te, ~
dlangm h WFAghthem EwBU ef#’e@on * Wingdefleotiq. .
S@ltwae ou6t~toeuqtytlw Inmrfwltanksflxwt
axxltkn to eultohto t@ outer tanks, the dlfferemx

b= 65,000 EUMI.52,0MI m WUM b _SOdXM
approxbstely by buththelxmer armloyter tanhbeingfuli
Intbo?ls -l%ulllom lytheouty? tan’kslleln gfulllnth
other. lb bomibsmreom%ledcmmy ofthefli@tt360that
anyWel@t wriatlcm~ be attrlbutml to dSffemme
mOu@aefu310Ewrled.

elntlw
. .

Statio”*6tt3 nMbby Boblng of the outer wlng~le&
of the qylter EmotlC%J-in Whloh mar spar defleothlw
m@umd wem pleoed~ - t4”followingvalae of .

Tlp ll@rt- .13.6b.

male light 4.7 m;
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T&w abuvadeqeotloclsper loadfauta azbOonsldkmiblym -
thowobtdnsd lil?llg#ltl@vould Oertaldy bdloatethatm “..”. ,“

‘ -0 CYmlW@WsflWag,Obta@ed ml the flif#lt tetpa u A--W
that ths atatlo-test m*,s. a-d to.t@ ease.wSthallt?!?..

i nsefulloadhousedti-f%se~ [1.e.,no~m.ofl) SO
~ tht -m - be H ~fi~O*~ for mdw”~ the-
* valum of W/h ~in the mtio 52,000/67,m, tb -wed vdmsii would emu mmaln abom *“ Mstsd fll#lt Vslwa. It 1s

adndttedthattb pleolngto~hm d the stat,tidefleotla
oqWes as llableto em; holWvW, m a preskt Oaw, tvu .
~ us- Mffemmt.mathds timwl at veryhearw tk mm
vakm of Z%~ at e@ of tlw M*s. After mnsMer$ng
* aboveposeiblllties,it 0s8 be saidthat the wing defleot~
In fll@iHno morethaIiandls ~bahlyl essthantlwdefleo-
tlonfor astatloloddthessm l!M@tW!le.Thua,tlMlxMll-
oatXomIs that tbre Is no dynsadc dverErtmss m the -5.

gkreas Wmmmnmtq .-medianllms throu@ the stmfas
curves’of figures9 %0 U -forthe outerdiagonalmnber
IzxlMate a dlreot proportlmallty (as umsumd from 1 g)
Eetwen the stmsa aml the load faotoreithervhen the -s
- o~ldexed separatelyor when theirresultsare avem@d.
Straingagpson this ssmsndber duringthe statictests
Miioatedan avwragsx73teof _ in *ress (between +.S and 36)
of ~,m poumls per square imh -r load faotorfor W vei@t
tested. Correotlngthisvslw, as prevlouglly,to *,000 poum!ls
gives 4,h00 as against .amave~ of h,- fi%mthafli@t tests..-.

For the ohordmmdberat ~” outerstation(fig.~) “t&
swe~ valti of &/b, is 3,500 pomls per square,Inohper
load faotor. This ?alUe Is to be mnpxced with * Oorreoted
Valus. of 3,700 as glmn by the 6tatio trots.

!melwaultsfrcmfigureslstols &*alkqxwally
deflnlte-s frciat~ prevlqusfigmw, 1. e., $H.2,tmm
thouglitheuel@t is ali@tlydlffenmtf- thstwo~i@ts.
In faot,t&mgults of f!lgure13fmt&outer~ shear
.-r Moate a sli@tly-r val- of ?b/?h vltha
slightlylo’mrairpUW W91@t ● TM8 wouldIlxMoatethatthe
nwthodd Oormotionthatw Eq@.ledto G staticte6t
resultswastooaxleermtim a that‘MMoUrmot&lStatso
valms .ehouldEe hl@er. Thus,the stresslmasummnbs at -
tb outerstatla apparently Imli* that, as far”as U
XB+ Is mmernod, dynda 0=-ss is OltlmrXMYtpreseat~“
orlsauffmantlyaE+lsothat buthtbimmmmnt
titbamnlntar~ ticm.nuast~ Immased ti=ry. “ .
to deteutIt. “
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Thetti hlstcrriee df figure 18- for no p3rtimlar -
ummmt oW3r “than to polxxt out that the aooelercmtterremrda,
vsngdsfleotlons,Ed StreeeeaShcw ql@e E!llUilZFmlrlatlom
exoeptthattkmlnorvarlatims appear%obemmotbedotztln
* ~ ~-ts=

JUthou@ it wad not Intedkdto maame tlw~ freqwno?.
in fllght, it muld readily In3Obtalm’d fran the wing deflsotlon“
reoordaandwaaf-to be about3.40. p.e. at*tlpadl
middlelight. Thle freqwnoy is Inoluded prlmlpally beoaum

it 1s apprQKlm3telyone—halfthat obta5xmdin * routlm
Vibratlcilteetsthat *WB Wen Ooxulldmd on this alrpla=.

CcmcImrom

1. mm X)* Cmlticxtl gzadlerrt dllrtame for t?.m alrpl.am
iebetxeenlxand200-”feetorof abouttkeawordere8t49
w’lngspan. (k@s emxnurteredwltlzlokr gmdlentdistames
appmmtly ham ineuffioientener= to pro@uoelargeaooelee
tionavhlleforthe.atrcaqerguataM lpngm gradientdlfrtanoe
* pmohlng actim 0? theairplanemlleves theload.

2. The maximumtrw gust velccltiosmasumd mm @st
over30feet pereeooxiLW the EEdumneffeotive sharp-e@
glum Velooity mammal waa 17.5 feet per eteocmd. Theee velwm
wme obtalmd in the rou@est air thle alrplam hae enocnmkwed
to dasle.

3. Bum the Wing defwtim d et~ mmam%mnlrte
WIG* that them Wae mry “little,If any, dynamic Cmeretrehls
irdwad In the wings by thetypeof gustsenmuntered.● Slnqe
thisis in aoodlanoawithOomwhat ellllll.arma surmmte taken
on theM+O airPMM , itnaybe saidthat-O ov’eretswss.
wI1lPZYMWY be m@@ibb cm aIrpIaneowzthqune of IOSB

. khan lW feetfl.ylng at speada Lw3q than a@t 200 miles per
Wur; . ,..

-7 Mwwrlal AeronautloalLaboratory,
EatldnalAdvluoryc-wee for Asronautloo,

-Y vield, Va., -16, 1939. .“
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Figure l.- ‘l%reequarter front view of XB-15 airplarWo
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